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In my remarks this morning, I want to
pose sonic tough questions and ask you to
think about them during the coining
weeka week in which you will have a
unique opportunity to learn of new devel-
opments, see new products and services,
and swap war stories with your colleagues.
These questions, and others like them, arc
being raised by certain thoughtful people
in our industry who are beginning to ask
that we take stock of what we have accom-
plished and where we are going. This kind
of critical self-examination is healthy
and overdue.

Because they're tough questions, I
don't expect that we can conic up with
Iraq answers for them. But because
they rc important questions, they ought to
be discussed at meetings like this which
bring together some of the best minds in
the industry.

Much of what I have to say is directed
to the management of those companies,
governmental agencies and institutions
that use computers; and to the career
managers, analysts, programmers, and
technical support personnel who earn their
living by applying the tools of our trade.
Hopefully, these remarks will also have
meaning to those of you who design
products and provide services for others.

So much for the preamble
Things arc happening in computing:

technology continues to advance at a rapid
rate; our appetite for more advanced, more
imaginative, and more pervasive applica-
tions seems insatiable. Growth is every-
wherein the number of machines
installed, in the range of their size and
power, and in the sophistication of those
who use and depend on them. And very
large sums of money are being spent
nearly $3o billion this year (approximately
S i so for every man, woman and child in
the U.S.).

We are, in short, doing a land-office
business.

Yet, I'm uneasy about certain aspects
of our successspecifically, those that
have to do with the quality and quantity
of professionals who practice the somewhat

P.A... We. e ...Ate: R 4e wow.*
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arcane arts of information processing.
For most of our brief history we have

been machine-oriented. To be less kind,
we have been machine-mesmerized. As a
result, we have scarcely recognizedand
certainly have not adequately dealt with
the fact that we have become a people-
intensive industry.

Salary costs today arc nearly co per-
cent of the total in a typical data process-
ing budget and they continue to increase,
both in absolute amount and, more im-
portantly, as a percentage of total budgets.'
At the same time, hardware costs, which
HOW are approximately 40 percent of a
typical budget, continue to decrease as a
pc..rcentage of total budgets because of
continued developments in electronics
Ebrication and in storage techniques.

Yet in spite of our acknowledged
technological progress, it now takes more
not less- --skill to design a system, to get
it on the air, and to keep it running
smoothly.

New technical specialties are emerging
at a rate threatening the ability of our
educational institutions (and cur vendors)
to train those who would understand and
apply them. And the skills needed to
manage this cauldron of increasing com-
plexity continue to elude all but the most
agile of mind, strong of will, fleet of foot,
and fat of budget.

Now, more than ever before, our
ability to undertake more ambitious proj-
ects and to thereby solve more complex
problems is limited by our ability to muster
an adequate force ofskilled manpower.

We find ourselves in the following
position:
r. There are a distressingly large number
of poorly qualified people at all levels,
particularly in user development organi-
zations.
2. Those who arc now competent arc
becoming less so every day as technologi-
cal developments continue at an over-
whelming rate.
3. Long-term career prospects for data
processing people ;rt most user organiza-
tions are not sufficiently promising to

I

attract the talented young men and women
who could add to and strengthen our
supply ofavailable professional manpower.
4. Our universities are turning out far too
few computer-oriented problem .olvers.
5. wile are havint; a painfully difficult time
,chieving the level of professional maturity
that would help stimulate and reward the
coltinued self-renewal of individual
competence.

We are, it would seem, plunging
headlong into an energy crisis of our own.
We arc building and iii. ',11; powerful
machinery for which we .ady have an
inadequate supply of its II, important
fuel elementthe talents I .L our people
and we are doing Er too little to maintain
and replenish that supply.

I'd now like to discuss in more detail
each of these five points. First, the matter
of competence in thz. development of new
applications.

One &lithe most respected men in the
industry, Professor Dr. Edsger W. Dijkstra,
who later this week will be presented with
the AM's Harry Goode Memorial Award,
suggested in his Turing Lecture2 at the
1972 Annual Conferenceof the Association
for Computing Machinery that "perhaps
the programmers of the past decade have
not done so good a job as they should
have done. society is getting dissatisfied
with the perfoanance of programmers and
of their products." He goes on to point
out that we cannot expect society to accept
"the same clumsy and expensive (software
development) process" that we now follow.

Another critic, Gerald H. Larsen,
made the observation in a recent Data-
!nation article that: "If so percent of the
people involved in systems and software
in the United States suddenly lost their
jobs, not a single project would be de-
layed."3 I le further stated: "The Com-
puter industry has mushroomed like an
atomic cloud, carrying with it . . a large
number of fundamentally incompetent
individuals (who), untrammeled by their
lack of capability, have remained in our
industry and have been promoted into
some rather remarkable job descriptions."

.. 42
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Larsen also noted that many people credit
the software industry with "the virtues of
an almost complete lack ofdiscrimination."
But he added: "More correctly, not only
do we provide equal opportunity regard-
less of race, creed, color or sex; we also
provide it regardless of ability."

These arc harsh words and I am confi-
4 dent that Larsen's co percent figure was

HOE intended to apply to a random popu-
lation of software designers. Nonetheless,
his indictment is severe.

Still another cry for self-examination
was made by Dr. Harlan Mills in a bril-
liant essay titled "On the Structure of a
Computing Profession."4 Mills lamented
that:

"Computer systems are dangerously
out of control in several dimensions today.
They arc out of control with respect to
social integrity, with respect to fiscal
integrity, and with respect to cost and
productivity . . . (A)n honest and indus-
trious lack olcompetence has produced a
staggering ovakill in cost and effort it)
programming . .. For an industry dealing
with laboratory curiosities and using a
barely noticeable fraction of the nation's
resources, that may be a tolerable expense
for research and progress. But the com-
puter industry is now eleventh in size in
the country, and will be third in size by
1980. If that growth were an honest reflec-
tion of efficiently generated services for
the country, it would be an achievement
of great pride. But a significant fraction of
that growth represents a form of bumbling
blackmail of a nation and its institutions
which are struggling to cope with new
demands and complexities in today's
changing world.'

Should we dismiss such continents as
the tailings of latter -day Cassandras? I
think it would be unwise to do so. In-
stead, we should listen carefully. Our
industry as a whole must, in conscience,
stiffer sonic pangs over its inability to
design and build efficient and reliable
software.

But even if you feel that I, or the
critics I quoted, have overstated the lack

of current competenx, consider my sec-
ond pointthat our technology continues
to develop at a rate that defies our ability
to keep up with it and that, as a result,
those who arc now competent will inevi-
tably become 1 ,:ss so. This phenomenon
known as technological obsolescenceis
endemic among our ranks. We are becom-
ing, to bend an old Pennsylvania Dutch
phrase, too fast old, too soon dumb.

Consider the implications of whit°-
. logical obsolescence for those of you who

have chosen a career in data processing
whether as a programmer or analyst or as
one who manages people with those skills.
I suggest you 1), gin with the Paul Princi-
ple, articulated by Paul Armer of the
Center for Advanced Study in the Behav-
ioral Sciences.5 According to the Paul
Principle: "Individuals often become in-
competent over time at a level at which
they once performed well, because they
become 'uneducated' (technologically
obsolete) for that level."

Armer points out that, without con-
tinuing education, the professional may
become obsolete long before retirement
and that this is not only a problem for the
individual, but also for his organization.6
And I would add, for those whom his
organization serves: customers, stock-
holders, and the general public.

To take Ariner's conclusion even one
step further: as the computer becomes
more and more vital to the very function-
ing of our economic system, technological
obsolescence of computer professionals
becomes a national problem.

Yet bow much do we spend to main-
tain and enhance the skills of our people
so as not to squander our most precious
resource? A recent survey' indicates that
the typical 1974 DP budget includes sub-
stantially less titan r percent for the out-of-
pocket costs of training, conferences, and
related activities. In dollar terms, this is an
investment of approximately Soo per
professional per year. Perhaps that is an
appropriate, even generous, amount to
invest. But even if the amount is appropri-
ate, our training often is wasteful and
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shortsighted because it is concentrated on
more and more specialized subject matter
with correspondingly sli ,rter and shorter
halt-lives for those who are trained.

My third point was that the long-term
career prospects for data processing people
in most user organizations are not suffi-
ciently promising to attract the talented

6 young men and women who could add to
and strengthen our supply of professional
manpower.

Talented people are attracted to a
profession because (i) they think the work
would be challenging and interesting (or
just plain fun), and (2) because they look
forward to a rewarding career.

For most of us, the computing pro-
fession meets the first test. We enjoy
working with computers.

But does it meet the second criteria of
a rewarding career? I, for one, have mis-
givings. Suppose, for example, you aspire
to be a DP Manager in a user organization
sonic day (after you become obsolete)
because you then wouldn't need to rely as
heavily on your technical skills.

Whatever your reasons, it is presum-
ably better to be the DP Manager than to
report to him. Perhaps so, but it's no guar-
antee of either fame or fortune. According
to data compiled by the American Man-
agement Association, the top OP executive
is the next to the lowest paid L.anager at
that level in the average company, sur-
passing only the top transportation execu-
tive?

That's a shattering statistic. There was
a time, not too long ago, when many of
us felt that a DP career within a user orga-
nization provided an excellent opportunity
for a shot at a top management job. We
had visions of the top UP executive report-
ing directly to the President of the company.

We're sadder but wiser now. We
know from experience that this is rarely
the case. In most mature organizations, the
Dp department has ceased being passed
back and forth between administration,
finance, and operationsin the early days,
because everyone wanted to control it, but
later because no one wanted to be blamed

If t TM*.

for ir. And when it finally conies to rest,
it typically does not report to the President
(nor do I think it should, except in unusual
circumstances).

I've been troubled for some time by
wit: t I believe is a lack of political clout
among Dv Managers, particularly among
those whose outlook is perceived to be
and often istoo narrow. Perhaps this is
so because they have necessarily had to
focus their energies on managing a difficult
and challenging technical specialty. Per-
haps they have had little time to develop
the kind of broad general management
skills that would qualify them as candi-
dates for executive positions.

For whatever reason, nay Managers
seldom are given the opportunity to lac-
ticipate personally in the tough decisions
that develop and temper the skills of other
executives. As a result, they arc likely to
retain their image as narrow specialists
unless they make a concerted personal
effort to redirect their careersadmittedly
a tough assignment for anyone, and par-
ticularly so for the unfortunate soul who
has been categorizedhowever unfairly
as an obsolete manager with no clout.

If you have not yet read "Plight of the
rani* Manager,"8 an article written by Pro-
fessor Richard L. Nolan of the Harvard
Businen School, I strongly recommend
that you do so. My recommendation ap-
plies equally to those ofyou who arc
Managers of DP Managers, to those ofyou
who are now DP Managers, and to those of
you who would like someday to be DP
Managers. Nolan's thoughtful and percep-
tive article recognizes that the DP Manager
has a tough job indeed and that he often is
a scapegoat because of his own inadequacies
and those ofthe people to whom hereports.

I would not argue that people shoal
abandon their data processingcareers to
"get ahead." On the contrary, we must
find ways to upgrade and broaden the
skills of individuals so as to improve their
ability to produce consistently superior
results. In so doing, we also would mate-
rially improve their ability to gain ote
recognition they so earnestly seek.

7
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Point number four: our universities
are turning out far too few computer-
oriented problem solvers. The quality and
quantity of computing science education
in this country and around the world has
developed strongly in a very few years.
But is it reasonable to expect graduates of
most existing programs to be the hard-

8 headed pragmatists needed to apply our
technology? I think not.

Harlan Mills, whom I quoted earlier,
urges us to take a lesson from the com-
monly used phrase "the Practice of Medi-
cine.' I k suggests we start by recognizing
that medical schools teach various aspects
of this practice, such as surgery and radi-
ology, while other schools teach ma:. zrs
such as biology, zoology, and chemistry
which, although of deep interest to medi-
cine, do not address the practice of medicine
directly. Mills argues that Computer Sci-
ence does not address the practice ofcom-
puting; that good programmers are and
will continue to be the products ofpraaical
rather than university education.

What we desperately need are profes-
sional problem solvers, trained to practice
computingthe kind of problem solvers
who fully understand the burdens of the
innovator who, as you no doubt are well
aware, has as his enemies all those who
prospered under the old regime, and as
lukewarm supporters 111 those who might
prosper under the new.

Unless, and until, we develop a signifi-
cant capability to produce pragmatic
problem solvers, we shall continue to turn
out individuals for whom the "agent of
change" role is distasteful and frustrating.

This brings me to my fifth point: We
arc having a painfully difficult time achiev-
ing the level of professional maturity that
would stimulate and reward the continued
self-renewal of individual competence.

In my view, this is because we spend
more time talking about professionalism
in this industry than we do acting like true
professionals.

Many of you belong to one or mor:
professional societies. Presumably, you
think of yourself as as professional man or

I

t

I

woman. But do you act as a professional so
as to merit not only the appellation but
also the respect that goes with it? And do
theythe public, your boss, your co-
workers, your customersthink ofyou as
a professional and treat you accordingly?

Let's step back tor a moment andcon-
sider just what it is that distinguishes the
professional. A professional is one who
contributes to the advancement of the arts

he or she practices one who is
ii by a desire for excellence . one

v...o welcomes opportunities to improve
t;.e way things are done and who seeks out
those opportunities . one who accepts
the responsibility to advance the knowledge
and skills of his fellow men and who is
willing to make the personal sacrifices that
go with it.

Professionals help people. They do not
worship things. Yet it seems to me that
far too many computer people arc undt
impressed with their machines. They're
very much like hi-fi fans or auto enthusi-
asts. And the more zealous of them act as
though use of the computer were inevitably
good; whereas it often can be question-
able, or even precarious.

Our profession is peculiar in sonic
respects. Like many others, it has developed
in an empirical way. But it has been un-
like engineering, which started long ago
by trying to solve human problems midi
as making fire, preparing the earth for
planting, and later building roads, bridges,
ships and machines. It is also unlike m ,di-
chic, which started by trying to cure
human sickness, and struggled through
magic, alchemy, empiricism, and experi-
ment, mid on to science.

Professions generally travel a long road
to maturity. In fleeing so, they slowly un-
ravel that knowiedge of nature and their
environments on which their maturity
depends.

By contrast, the profession of infor-
illation processing developed rapidlyit
can be considered, at most, three decades
old. Its motivations have rested largely on
finding uses for novel, powerful, and
versatile types of machines. This reverse

9
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approach has permitted us little time to
develop professional maturity.

Our profession &Inlets, too, from engi-
neering and medicine in that we provide
tools for others to use. This confronts us
with a problem of communication. Unless
we know the user's problem, can speak
precisely about the abilities and limitations

to of computers, a1141 can intelligently relate
the two, unrealistie expeetaions may be
aroused and wastettilness may occur.
Furthermore, our inability to communi-
cate effectively dooms us to continued
frustration in accomplishing our profes-
sional and personal objectives.

Professional maturity requires that we
start with people and their problems much
as engineers and physicians do. We must
view computers as tools which can some-
times help them and sometimes notbut
always with the idea of helping people and
not, per se, advancing the use ofcomputers.

Maturity in a profession requires that
the good it does be obvious. Here we have
a very difficult challenge. Data processing
equipment worth approximately 9.5 bil-
lion dollars was shipped by U.S. manufac-
turers last year. But this does not give us a
measure of the good accomplished with
it, especially in managerial fields To the
extent that we can, we should evaluate
benefits and willingly agree to critical
auditing of results. For the glamour wilt
wear off of computers, as it has done nit!:
electronics, and then our profession will
stand naked before the world, except as it
can be clothed with demonstrable utility.

A recently retired senior engineering
execu: ye If one of the largest electrical
'equipment manufacturers in the United
States wrote to me as follows: 1 silo/I-
sm:4 the introduction of a large produc-
tion and inventory control system in (one
of our biggest plants }. It operates success-
fully. But as I think about it, I cannot for
te life of me say precisely how much
better off we are than with the old methods,
and whether it has been worth its cost. Too
many intangibles enter production plan-
ning. I guess we were progressive because

`everybody is doing it. But I don't know. ""

The man who wrote this letter has a
long and distinguished record of technical
at !devotion. He has been a strung Pro-
ponent of the aggressive and iniaginative
use of information processing. lk knows
the rewards, and hazards, of the innovator.
And his uneasiness should give us pause.

As I perceive the professional inno-
vator, both maturity and humility are z r '

useful traitsparticularly when unleashing
powerful tools on a world that has little
understanding of their limitations.

Unfortunately, neither maturity nor
humility have been hallmarks of our trade.
Nor perhaps would we be where we arc if
they hatl been. It took courageeven
brashnessto create a major industry from
scratch in only thirty years. But we are
upstarts, and we often cause feelings of
apprehension and even resentment. And
that's unhealthy.

We arc not, to use the words of the
Good Book, "advancing in wisdom and
age and grace before God and men."9 I
believe we badly need a dash or two of
wisdom, and that we certainly could use a
generous helping of grace.

Allow MC to define "grace" in this
context to mean the ability to practice our
profession in such a way that our users
(including the public) view us as having
been helpful and, as a result, render to us
the kind of healthy respect shown for other
professionals who, like ourselves, practice
arts that, while also somewhat arcane, arc
useful to people.

But it is one thing to throw down the
gauntlet. It is another to pick it up.

I sincerely believe that the issues which
I have outlined are both real and pressing
and that we all have a stake in resolving
themand in doing so quickly because
they will not g., away.

Whatever the solutions may be, they
must flow from all of usfrom leaders of
our industry, from those who aspire to he
labeled computer professionals, from con-
cerned user-management, and certainly
from those societies and professional groups
that speak or a significant portion of our
field.

1
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As the leading such professional group
in the United States, the American Feder-
ation of 1»formation Processing Societies
is attempting in several imisortant areas to
serve the computing field and to provide,
we hope, a few of the solutions. AMPS, as
many of you know, represents thirteen
professional societies engaged in the infor-

I2 mation processing sciences and their appli-
cations.

Perhaps most relevant are our efforts
to broaden our outlook. We also have
launched programs pointed toward im-
proving the quality ofsystems design and
sharpening our understanding of profes-
sionalism.

Let me sketch each of these areas for
you briefly. I am sure that many of you
are aware that the Data Processing Mm-
agement Association has applied fin-
membership in AMPS, their application
subject only to ratification by their Inter-
national Board of Directors at its !needn't
next month. We view this as most signiff
cant and look forward to a fivorable vote
on their application by the AMPS Board of
Directors that would inaugurate their
participation in our future activities. More-
over, their membership in MIPS should
help our profession speak with a more
unified voice.

Our efforts to improve the quality of
systems design began with eisn.ideration of
the possibility of certifying systems
especially thcise that affect public safety
and welfare. We soon came to the con-
elusion that not only is it impossible at
present to define necessary standards for
systems cer. 'fication but it is extremely
difficult to specify preferred practices. As a
resort, we have focused our attention on
questions that should be asked by any
manager as he attempts to decide whether
or not his systems are well designed and
will perform in the desired way. As the
first product of this effort, our Systems
Improvement Committee will soon com-
plete a manual covering privacy and
security.

In the arca of professionalism, our
efforts have centeredon defining what con-

stitutes a contruter or data processing
"professional. Our initial conclusions
were two-foldone, that standard job
descriptors are essential to anyone who hi-
tends to assess performance; and secondly,
that professionalism implies something
more than performance per seat a mini-
mum, it must represent a wedding of
attitude and ethics along with the search
for technological excellence.

To carry on this work, AMPS has estab-
lished a Professional Standards and Prac-
tices Committee which has taken as one of
its first tasks die development ofcompre-
'trimly': job descriptors for computer
programmers, and an investigation of their
relevance to training and possible certifi-
cation.

A report on the committee's work on
programmer job descriptions has now been
completed. We believe it will help provide
continuity among job levels, both within
a given organization and among a variety
of organizations, and may lead to an en-
hanced understanding ofprofessional
competence and performance.

Both the report on programmer job
descriptions and the manual on privacy
and security will be published shortly by
Ai 'S Press. Our objective is to disseminate
the results ofour projects as widely as pos-
sible throughout the private sector and
also throughout the various levels of
government.

In connection with the latter, isms is
seriously considering taking a more active
role in bringing together the professional
societies of MPS and the various elements
of government interested in computing
activities. We hope to establish a program
that will (i) assist the Federal Government
by supplying technical advice and assist-
ance, when requested, on computer-related
issues, (2) improve communications be-
tween industry, academic institutions and
federal agencies concerning research and
development in computer science and
engineering and, (3) supply information to
the AMPS Constituent Societies about fed-
eral activities and policies affecting our field.

Such commitments and efforts on the

Abe. . 61 M.. aft. 0
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part of AM'S and its Constituent Societies
are intended to provide partial solutions to
the problems I have Citid. BLit ad 1 Of US
individmilly colleciivelyhas a per-
sonal responsibility for shaping computing
and information processing as a vital
national resource. We cannot abdicate that
responsibility by paying dues to a proles-

14 slow! society (or two) and then remaining
silent.

I firmly believe that the wisdom we
so badly need will come more readily to
all of us if we think hard about what we
arc doingand why! And respect will
come more readily if we can demonstrate
our ability to &liver solid, workable solu-
tions to important and real problems,yar-
tieularly (to introduce a crass note), if we
do so on time and within budget.

I'm bullish about computing and
about the computer industry. But it is
time for introspectionas unsettling as it
may be.

Introspection can be rewarding, and
we desperately need it so that wisdom
and grace in the computer industry can
keep up with its age.
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I fie Amrit l'deration of Information
ssif Societies, wail-

tpurtas in Montvaie, New jersey, is a
hderation of thirteen professional societies
it in information processing tech-
ilologv and its application. As such, the
Federation acts On behalf of die inure than
f3o,000 members °fits Constituent Socie-
ties on matters of broad importance to the
advancement of computer science and data
proc,ssing as a responsible profession.

Time Federation is dedicated to 11Q1P.
rrot it scientific ana educational purposes.
LES primary objectives include the under-
taking of joint activities on belialf ofits
Coostituent Societies, the promotion of
cooperatim and information exchange
:MIMI; various profes,ional and govern:
mental groups, participation in nonprofit
international organirations concerned with
adormation processing, the undertaking,
of research and development activities,
dissemiliation of reliable niformation on
information processing to the general
public, ami provision of services to its
Constiteelit Societies.

As part of its activities. AFIPS sponsors
the annual National C.:on:plater Conference
1,1us additional conferences, seminars and

Ctmstituctit Societies
Aincrican Institute of Aeronautics and

Astronautics
.merican Institum;e of Certified Public

Accountants
Aincrii.an Society fot Information Science
American Statistical Association
Association for Computational Linguistics
Assmciation for Computing Machinery
Association for Educational Data Systems
IEEE Computer Society
Instrument Society of America
Society for Computer Simulation
Society for Industrial and Applied

Mathematics
Society for Information Display
Special Libraries Association


